Stabilities of Enterotoxin at Different pH Values
The antigenicity of enterotoxin was not affected at pH values between 4.5 to 10.5, but destroyed almost completely in 15 min at pH 4.0 and completely at pH 3.8 or below (Fig. 1) . Similar curves were obtained after incubation for one or 24 hr.
DISCUSSION
In the present experiments, monkeys were starved before administration with enterotoxin. Enterotoxin when administered into the stomach of such a monkey may contact with stomach juice of a low pH value probably below pH 4. Duncan et al. (1969) showed that fluid accumulation in the intestine of the rabbit was suppressed completely (volue / length ratio, 0.00), mostly (0.09), and moderately (0.14) by administering with culture filtrate of C. perfringens type A NCTC 8798 having been exposed respectively to pH 1.0, 3.0 and 5.0 for 24 hr at 4 C. Enterotoxin administered orally to the empty stomach should be exposed to stomach UEMURA et al. Vol. 28 filtrate of an enterotoxigenic culture in DS medium. It seems, therefore, that orally ingested enterotoxin if protected from gastric juice directly interacts with the gastric lumen causing vomiting. Orally ingested enterotoxin may not always be destroyed in the stomach, because the activity of the gastric contents may vary depending upon the quantity and quality of foodstuffs ingested and the physiological state of the human host. If enterotoxin is produced in food and protected by some food factor(s) from gastric juice, consumption of such food may cause vomiting, which is not often observed in human cases of C. perfringens food poisoning (Hobbs, 1969) ; (2) Enterotoxin administered directly into the intestine of animals or fed orally proved to cause fluid accumulation or diarrhea in such a short time as 2 hr (Hauschild et al., 1971b; Hauschild, Hilsheimer and Rogers, 1971a; Niilo, 1973a) . In the present experiments, enterotoxin induced diarrhea in monkeys in 1 to 4 hr (Table I) . Enterotoxin, if produced in a large quantity in food and ingested orally, may induce vomiting and diarrhea in a short time. In typical human cases of C. perfringens food poisoning, however, the incubation period is usually 8 to 22 hr (Hobbs, 1969) . The incubation period induced in experimental animals by administration with enterotoxin was different from that of typical human cases of C. perfringens food poisoning; (3) In vitro experiments showed that exterotoxin production by C. perfringens in association with sporulation in DS medium (Duncan et al., 1972) took place most actively during 4 to 8 hr of incubation at 37 C and the toxin level reached maximum in 12 hr and that the enterotoxin level reached a maximum level at 37 C in DS medium (pH 7.4) with uncontrolled pH and a slightly lower level in the same medium with pH controlled to 7.0, but only little enterotoxin was produced in (Tables  II and  III) . Niilo (1971 Niilo ( , 1973b showed (Niilo, 1971 (Niilo, , 1973b specimens taken from human cases of C. perfringens food poisoning in over ten bacteriologically proven outbreaks having occurred in Tokyo is under way.
